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described the lithological character and origin of the district. 
The Silurian beds consist of dark, glistening, foliated shales, gritty, 
arenaceous flagstones, micaceous, close grained, metamorphosed 
schists, fine conglomerates, and thin beds of argillaceous sha les -
some of which are highly ferruginous, and more or less altered by 
heat—nearly vertical and greatly disturbed. There is an apparent 
absence of intrusive rocks; the conformation of the surrounding 
hills and the intervening valleys leaves little room to doubt that 
the former have been divested of an immense thickness of once over
lying strata, and the latter scooped out by some powerful agent. 
The missing strata are now found in the sands, gravels, clays, 
moraines, and detritus of the neighbourhood, and the denuding 
agent was doubtless land ice. He stated the two theories of 
glacial action, giving the preference to the more modern one 
suggested by Agassiz, which would account for the present con
formation of the district of the Enterkin. He considered the 
Enterkin and the Merinoch valleys as the tracts of a pair of 
glaciers originating on the Lowthers and terminating in the valley 
of the Nith. 

L X V I L — O n tlie Occurrence of a Fault in tlie OLD RED SANDSTONE 
and BALLAGAN SERIES in Dumbuch Glen, near Dum
barton. By Mr. JOHN YOUNG. 

(Read January 17th, 1867.) 

IN my paper on the geology of the Campsie district,^ when 
speaking of the existence of the Ballagan series along the 
western flanks of the Kilpatrick hills, I stated that there were 
certain sections of these thin bedded limestones to be seen in 
Auchenreoch and Dumbuck glens, near Dumbarton. At that 
time I had not visited Dumbuck, but since then I have had 
several opportunities of inspecting the strata in the lower reaches 
of the glen. And what I have now to bring under the notice of 
the Society is, the occurrence of an interesting fault in its Old Red 
sandstone and limestone strata, by which the two series of beds 
are thrown up against each other at a highly reversed angle. The 
glen lies a short distance to the westward of Dumbuck, a conical 
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hill of trap, composed of great beds of stratified volcanic ash, 
capped by columnar and amorphous basalt of considerable thick
ness. The form of this hill is familiar to all those who journey up 
and down the Clyde by rail or river. The glen is approached by, 
and lies on the northern side of, the Bonhill Road. At its foot an 
extensive greenstone dyke, of compact texture and bluish-grey 
colour, is seen crossing the strata of the old red sandstone in a 
direction nearly east and west. The greenstone is quarried for 
macadamising purposes, and the sandstone seen to be considerably 
changed where it is in contact with the dyke, but its stratification 
is not otherwise much disturbed. In proceeding for some distance 
up the glen, beyond the trap dyke, the banks of the stream are 
low, receding, and covered with wood; but in several small 
escarpments, strata of soft laminated red sandstone are seen in the 
banks and bed of the stream, dipping at a low angle towards the 
Clyde. A little further up, the strata is still seen to be a reddish 
sandstone, with a few exceptional beds of a yellowish-grey colour, 
and flaggy structure. About a quarter of a mile from the 
entrance of the glen, the strata begin to take on a more rapid dip 
from the hill; and on rounding an angle of the stream, we come 
suddenly in view of the fault in question in an escarpment on its 
western bank about thirty feet in height. The strong contrast 
which is here exemplified between the strata of red laminated 
sandstone, the thin-bedded, yellowish-grey limestone, and marly 
shales of the Ballagan series, makes this part of the glen of 
particular interest to those in quest of geological phenomena. 

The line of fault runs from east to west, the sandstone .being 
pushed up at an angle of 20 degrees, with a dip to the south-east. 
The face of the fault inclines southwards from the perpendicular, 
and upon it lie, in close contact, the limestone and shales formerly 
mentioned, at an angle of 45 degrees, but which rapidly become 
less in dip as we retire from the fault. The downthrow of the 
Ballagan strata is to the north-east, and the red sandstone, which 
forms the lower reaches of the glen, is no more seen above the 
fault. From this point upwards the limestone strata form several 
interesting sections. At one place, where a felstone dyke crosses 
the strata, the dip is seen to be changed from north-east to south
east, which is the normal dip of the strata in the glen; while at 
another point, in an escarpment on the western side of the stream, 
the limestones are seen to assume an arched form. All the strata 
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of this part of the glen seem to dip away under the trap of 
Dumbuck hill, which, along with the traps of the south-western 
front of the Kilpatrick range, I believe to be incumbent on strata 
of the Ballagan series. Dumbuck glen is the only locality where I 
have seen these beds faulted against the underlying red sandstone. 
In other localities the one series of beds are seen to rest quite 
conformable the one on the other. The limestones of this glen 
present the very same mineralogical features as they do in various 
localities of the Campsie district. Mr. J. "W. Young has shown 
that they contain a notable percentage of magnesia,* and ought, 
therefore, to be regarded as impure dolomites, having no doubt 
been formed by chemical segregation in the strata similar to our 
nodular clayband ironstones. The strictest search has yet failed 
to find in these beds the remains of any truly marine organisms, 
such as corals, C r u s t a c e a , or mollusca, by which their age might be 
correctly determined. As stated in my former paper, all the 
organisms hitherto found consist of a few scattered fish scales in a 
grey sandstone in Auchenreoch glen, and some Lepidodendroid 
plants in similar strata at the Spout of Ballagan and the Corrie 
of Balglass near Fintry. At present it is impossible to state on 
fossil evidence whether they be of fresh-water or marine origin. 
It would therefore'be very desirable, when visiting localities where 
they occur, to keep a strict look out for organic remains. This 
group of strata has been considered by some geologists to be of 
Upper Old Red Sandstone age; but I have always been inclined 
to regard them as Lower Carboniferous, and the occurrence, it is 
stated, of very thin seams of coal in these beds under the traps of 
the Fintry hills, inclines me still further to this belief. 

In closing these remarks, I have only to state further, that 
strata, similar in character to the Ballagan series, occurs among 
the hills above Greenock, in the district around Loch Thorn. I 
have never had the opportunity of seeing the beds in that locality, 
but I am inclined to believe that they are the equivalents of the 
group of strata north of the Clyde, only in the Greenock hills the 
limestone bands are not so largely developed as in the Campsie 
and Levenside districts. 

58 Ante p . 64. 
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